1 H, 13 C and 31 P NMR spectra were obtained on Bruker AVACE400 (Imperial) or Varian Inova 400 instruments (Pfizer) with 1 H at 400 MHz, 31 P at 161.9 MHz and 13 C at 100.6 MHz. Chemical shifts are reported in δ (ppm), referenced to residual protons and 13 C signals of deuterated chloroform. Multiplicity is abbreviated to s (singlet), d (doublet), t (triplet), q (quartet) and m (multiplet). Melting points were determined using an Electrothermal Gallenhamp apparatus fitted with a calibrated thermometer with an error of ±2°C. Infrared spectra were recorded using a Perkin Elmer 100 series FT-IR spectrometer, equipped with a beam-condensing accessory (samples were sandwiched between diamond compressor cells Mass spectra (MS) were recorded on either a Micromass Autospec Premier or a VG Platform II spectrometer using FAB + , EI, ESI or CI techniques.
General method for the transesterification of methyl 1-indanone-2-carboxylate. A flask was charged with methyl 1-indanone-2-carboxylate (1.00 g, 5.26 mmol), the corresponding alcohol (50 mL) and dibutyl tin oxide (131 mg, 0.526 mmol). The mixture was refluxed until complete conversion was observed by TLC, then concentrated in vacuo and purified by column chromatography. tert-Butyl cyclopentanone-2-carboxylate (IIc) was synthesised by a literature method.
Ethyl 1-indanone-2-carboxylate (Ib
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Scheme S1. General route to tert-butyl 3-pyrrolidinone-4-carboxylates (III).
N-(methoxycarbonyl)glycine ethyl ester (S1). 6 General method for the synthesis of 3-pyrrolidinones (III, Scheme S1). Potassium tert-butoxide (3.04 g, 27.1 mmol)
was added portionwise to a solution of an N-(alkoxyoxycarbonyl)glycine ethyl ester (24.6 mmol) and tert-butyl acrylate (3.60 mL, 24.6 mmol) in THF (50 mL) at 0°C. After stirring at room temperature for 24 h the slurry was diluted with hexane (50 mL) and filtered. The residue was dissolved in 2 M HCl (100 mL), extracted to CH 2 Cl 2 (3 x 80 mL) and the combined extracts was dried (MgSO 4 ) and concentrated. (13) . tert-Butyl N-benzyl-2-pyrrolidinone-3-carboxylate (IVa) was prepared in two steps (Scheme S2):
N-(methoxycarbonyl)-4-(tert-butoxycarbonyl)-3-pyrrolidinone (IIIa
N-(benzyloxycarbonyl)-4-(tert-butoxycarbonyl)-3-pyrrolidinone (IIIb
9 N-benzyl-2-pyrrolidinone (S4). 10 In an oven-dried flask, NaH (60% dispersion in mineral oil, 5.16 g, 129 mmol) was washed with hexane (5 x 20 mL). THF (200 mL) was added and the suspension cooled to 0 °C. 2-Pyrrolidinone (10 g, 118 mmol) was added dropwise, followed by benzyl bromide (15.3 mL, 129 mmol). N-trimethylsilyl-2-pyrrolidinone (S5). 12 A mixture of 2-pyrrolidinone (7.59 mL, 100 mmol), triethylamine (17.4 mL, 125 mmol) and chlorotrimethylsilane (14.0 mL, 110 mmol) was stirred in toluene (100 mL) at room temperature for 4 h.
The solution was cooled to 0°C, diluted with hexane (50 mL) and ether (50 mL) and filtered through a pad of Celite, rinsing with hexane/ether, 1/1. 
Methyl 3-phenyl-2-acetylpropionate (Va).
A solution of ethyl 3-phenyl-2-acetylpropionate (2.00 g, 9.08 mmol) and dibutyltin oxide (226 mg, 0.908 mmol) in methanol (400 mL) was heated to reflux for 24 h.
The mixture was then concentrated in vacuuo, diluted with methanol (400 mL), and refluxed for a further 24 h. This process was repeated twice, giving complete conversion (monitored by NMR). Figure S11b. 13 C NMR of 5a.
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Figure S11c. Chiral HPLC chromatogram of 5a: Chirapak AD-H column, Hexane/ i PrOH, 90/10, 1 mL/min, 220 nm, t R (major) = 27.0 min, t R (minor) = 29.9 min Figure S12b. 13 C NMR of 6c.
Figure S12c. Chiral HPLC chromatogram of 6c: Chirapak AD-H column, Hexane/ i PrOH, 98/02, 1 mL/min, 220 nm, t R (major) = 10.8 min, t R (minor) = 13. 
